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Groundwater Models are Great

Total water withdrawals, 2005
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One Solution: Finite Difterence Method

Difterent nodal locations

Hard to determine best

perturbation
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Better Solution: CSE

* Continuous Sensitivity Equation
* (Can make direct nodal comparisons
* Not dependent on perturbation

 (Get more accurate sensitivities
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How CSE Works

 Take derivative of flow
equation

* s, = sensitivity of head .
sp,=0h/0a
* h=head

* a = paramefter
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How CSE Works

* Take full derivative of
boundary conditions

* u = boundary condition — = — 4+ Vu.- —
* a = parameter

* x = boundary location
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Implementation

Immersed Interface s
Method (L1, 1994) o8
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Example

Permealoility
1.800e+00

1.3492

0.8995

0.44975

1.000e-03

« Los Alamos

NATIONAL LABORATORY

07/26/2018 Slide 10




Example

Pressure Head
1.050e+01

10.375

10.25

1.000e+01
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Flow
2.301e-02

0.017255

0.011603

0.0057516

3.871e-06
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Conclusions

* Using the Continuous Sensitivity Equation can give
an accurate, analytical solution for sensitivity

* CSE can be implemented using Immersed Interface
Method
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Thank You!

* My Mentor Lu Zhiming

* DOE Minority Serving Institution Partnership
Program

* All the great EES-16 people I met
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